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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

1 1/24/2008 has been entered. 

Specification 

2. The disclosure is objected to because of the following informalities: 
[0021a] - "Fig. 1e" should read "Fig. 1f 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 11-13 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Claim 1 1 claims "a second semiconductor layer located between said first and 
second electrodes and disposed on one of the sides of said insulator layer 
opposite said first semiconductor layer". It is unclear to the examiner how the 
second semiconductor layer is formed between the first electrode and insulating 
layer when the first electrode is in direct ohmic contact with the insulating layer. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



7. Claims 2-5, & 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chiang etal. (5,038,184) in view of Aratani et al. (5,705,826). 
In regards to claim 10, 
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Chiang '184 discloses an organic capacitor having voltage controlled capacitance 
(title), comprising a substrate (43 - fig. 14; C5:L10); a first electrode supported 
on the substrate forming a first capacitor plate (1 02a-1 02n - fig. 1 4; C8:L28), the 
first electrode defining a first electrode total area value the first electrode total 
area value being reduced by a plurality of spaced recesses in the first electrode 
and forming an electrode first surface area having a value corresponding to the 
reduced value (fig. 14); a semiconductor layer (47 -fig. 14; C5:L2-6 &41) on the 
first electrode and in ohmic contact with the first electrode (fig. 14); an insulation 
layer (44 - fig. 14; C5:L28-29) on and in ohmic contact with the semiconductor 
layer (fig. 14); and a second electrode (101 - fig. 14; C8:L27) on and in ohmic 
contact with the insulation layer (fig. 14) and forming a second capacitor plate, 
the second electrode having a second surface area value larger than the first 
surface area (fig. 14). Chiang '184 fails to disclose the semiconductor layer is an 
organic material. 

Aratani '826 discloses using an organic semiconductor in place of traditional 
semiconductor such as Si when forming electronic devices (background of the 
invention). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an organic semiconductor as taught by Aratani '826 
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as the semiconductor material of Chiang '184 to obtain a varactor that is less 
expensive to manufacture. 



The limitations "wherein the concentration of free charge carriers in at least said 
first semiconductor layer is varied in a controlled manner by application of a 
voltage between said first and second electrodes, the concentration of said 
charge carriers determining the capacitance of the capacitor, and the 
concentration of said free charge carriers in at least said first semiconductor layer 
is additionally varied in a controlled manner by a frequency of the applied 
voltage" are inherently met as these limitations are properties of the above 
structure. When the structure recited in the references is substantially identical 
to that of the claims, claimed properties are presumed to be inherent. 



In regards to claim 2, 

The limitation "the variation of the concentration of said free charge carriers 
results in a variation of an effective spacing (a) of the electrodes serving as 
capacitor plates, and said effective spacing (a) functionally determines the 
capacitance" is a property of the above structure of claim 1 and is therefore 
inherently taught. When the structure recited in the references is substantially 
identical to that of the claims, claimed properties are presumed to be inherent. 



In regards to claim 3, 
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The limitation "the variation of the concentration of said free charge carriers 
results in a variation of an effective plate surface area, and said effective plate 
surface area functionally determines the capacitance" is a property of the above 
structure of claim 1 and is therefore inherently taught. When the structure recited 
in the references is substantially identical to that of the claims, claimed properties 
are presumed to be inherent. 

In regards to claim 4, 

The references as applied above disclose all the limitations of claim 4 except at 
least one of said first and second electrodes is a structured electrode. However, 
Chiang '184 further discloses at least one of said first and second electrodes is a 
structured electrode (first electrode is structured -fig. 14). 

In regards to claim 5, 

The references as applied above disclose all the limitations of claim 5 except the 
at least one structured electrode is embedded in said semiconducting layer. 
However, Chiang '184 further discloses the at least one structured electrode is 
embedded in said semiconducting layer (fig. 14). 

In regards to claim 9, 

The references as applied above disclose all the limitations of claim 5 except at 
least one of said functional layers is a layer of an organic substance. 
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Aratani '826 discloses at least one of said functional layers is a layer of an 
organic substance (background of the invention). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an organic semiconductor as taught by Aratani '826 
as the semiconductor material of Chiang '184 to obtain a varactor that is less 
expensive to manufacture. 

In regards to claim 14, 

Chiang '184 discloses an organic capacitor having voltage controlled capacitance 
(title), comprising a substrate (43 - fig. 14; C5:L10); a first electrode supported 
on the substrate forming a first capacitor plate (1 02a-1 02n - fig. 1 4; C8:L28), the 
first electrode defining a first electrode total area value the first electrode total 
area value being reduced by a plurality of spaced recesses in the first electrode 
and forming an electrode first surface area having a value corresponding to the 
reduced value (fig. 14); a semiconductor layer (47 -fig. 14; C5:L2-6 &41) on the 
first electrode and in ohmic contact with the first electrode (fig. 14), which 
semiconductor layer is arranged to act as an insulator at relatively high 
frequencies in the MHz and GHz range; and a second electrode (101 - fig. 14; 
C8:L27) on forming a second capacitor plate, the second electrode having a 
second surface area value larger than the first surface area (fig. 14). Chiang 
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'184 fails to disclose the semiconductor layer is an organic material and in direct 
ohmic contact with the second electrode. 

Aratani '826 discloses using an organic semiconductor in place of traditional 
semiconductor such as Si when forming electronic devices (background of the 
invention) and using aluminum as the gate electrodes so that an insulator layer is 
not required and both the first and second electrodes are in direct contact with 
the semiconductor layer (fig. 7; C8:L58-62). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an organic semiconductor and aluminum gate 
electrodes as taught by Aratani '826 when manufacturing the capacitor of Chiang 
'184 to obtain a varactor that is less expensive to manufacture. 

The limitations "wherein the concentration of free charge carriers in at least said 
semiconductor layer is varied in a controlled manner by application of a voltage 
between said first and second electrodes; wherein the concentration of said 
charge carriers determines the capacitance of the capacitor; and wherein the 
concentration of said free charge carriers in at least said semiconductor layer is 
additionally varied in a controlled manner by the frequency of the applied voltage" 
are inherently met as these limitations are properties of the above structure. 
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When the structure recited in the references is substantially identical to that of 
the claims, claimed properties are presumed to be inherent. 



8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aratani 
'826 in view of Kurosawa et al. (2004/0184216). 
In regards to claim 14, 

Aratani '826 discloses an organic FET, comprising: a substrate (1 - fig. 7; 
C1 1 :L6); a first electrode (2 - fig. 7; C1 1 :L8) supported on the substrate, the first 
electrode defining a first electrode total area value; an organic semiconductor 
layer (4 - fig. 7; C1 1 :L1 1 ) on the first electrode and in ohmic contact with the first 
electrode, which semiconductor layer is arranged to act as an insulator at 
relatively high frequencies in the MHz and GHz range; and a second electrode (6 
& 5 - fig. 7; C1 1 :L14) on and in ohmic contact with the semiconductor layer on a 
side of the semiconductor layer opposite the first electrode and forming a second 
capacitor plate, the second electrode having a second surface area value larger 
than the first surface area (fig. 7). Aratani '826 fails to disclose a capacitor 
wherein the first electrode total area value being reduced by a plurality of spaced 
recesses in the first electrode and forming an electrode first surface area having 
a value corresponding to the reduced value. 



Kurosawa '216 disclose connecting a plurality of MOS capacitors on a single 
substrate by electrically connecting the drains and sources of the MOSFETs 
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together and connecting the gates of the MOSFETs together giving a capacitor 
wherein a first electrode total area value being reduced by a plurality of spaced 
recesses in the first electrode and forming an electrode first surface area having 
a value corresponding to a reduced value (fig. 3; [0002]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a plurality of the FETs taught by Aratani '826 and 
electrically connect the sources and drains together and electrically connect the 
gates together as taught by Kurosawa '216 to obtain a FET based capacitor with 
a large capacitance density. 

The limitations "wherein the concentration of free charge carriers in at least said 
semiconductor layer is varied in a controlled manner by application of a voltage 
between said first and second electrodes; wherein the concentration of said 
charge carriers determines the capacitance of the capacitor; and wherein the 
concentration of said free charge carriers in at least said semiconductor layer is 
additionally varied in a controlled manner by the frequency of the applied voltage" 
are inherently met as these limitations are properties of the above structure. 
When the structure recited in the references is substantially identical to that of 
the claims, claimed properties are presumed to be inherent. 
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Allowable Subject Matter 

9. Claims 6-8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID M. SINCLAIR whose telephone number is 
(571 )270-5068. The examiner can normally be reached on Mon - Thurs. 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F. Gutierrez can be reached on (571) 272-2245. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Diego Gutierrez/ 

Supervisory Patent Examiner, Art Unit 2831 
ID. M. S.I 

Examiner, Art Unit 2831 



